NONPRO VISIONAL PATENT APPLICATION 



Oliff & BERRIDGE, PLC 
P.O. Box 19928 
Alexandria, Virginia 22320 
Telephone: (703) 836-6400 
Facsimile: (703) 836-2787 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Attorney Docket No.: JAO 40656 

Date: February 24, 1998 
BOX PATENT APPLICATION 



NONPRO VISIONAL APPLICATION TRANSMITTAL 
RULE §L53(b) 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Transmitted herewith for filing under 37 C.F.R. § 1.53(b) is the nonprovisional patent application 

For (Title): SEMICONDUCTOR DEVICE AND ELECTRONIC DEVICE HAVING THE SAME 

By (Inventors): Yasuhide OHASHI (Suwa-shi, Japan) 



□ 
□ 
□ 
□ 
□ 
□ 



n 



Formal drawings (Figs. 1-11 ; 7 sheets) are attached. 
A Declaration and Power of Attorney is filed herewith. 

An assignment of the invention to is filed herewith. 

An Information Disclosure Statement is filed herewith. 

A statement to establish small entity status under 37 C.F.R. §§1 .9 and 1.27 is filed herewith. 
A Preliminary Amendment is filed herewith. 

Please amend the specification by inserting before the first line the sentence —This nonprovisional application 
claims the benefit of U.S. Provisional Application No. , filed .-- 

Priority of foreign application(s) No. (1) 9-44391 and (2) 9-282169 filed ( 1) February 27, 1997 and (2) October 
15, 1997 in Japan is claimed under 35 U.S.C. §119. 

A certified copy of the above corresponding foreign application(s) is filed herewith. 
The filing fee is calculated below: 



CLAIMS IN THE APPLICATION AFTER ENTRY OF 
ANY PRELIMINARY AMENDMENT NOTED ABOVE 



SMALL ENTITY 



OTHER THAN A 
SMALL ENTITY 



FOR: 


NO. FILED 


NO. EXTRA 


BASIC FEE 




^V.V., ■V.:.^;^u;l;==^i;l.l;.=, T ,=;= ? ,*,-.,,; ! 


TOTAL CLAIMS 


23 - 20 


= *3 


INDEP CLAIMS 


5 - 3 


*2 


□ MULTIPLE DEPENDENT CLAIMS PRESENTED 



* If the difference is less than zero, enter "0" 



RATE 


FEE 




$395 


x 11 = 


$ 


x41 = 


$ 


+135 = 


$ 


TOTAL 


$ 



OR 


RATE 


FEE 


OR 




$790 


OR 


x22 


$66 


OR 


x82 


$164 


OR 


+270 


$ 


OR 


TOTAL 


$1,020 



Check No. 58328 in the amount of $ 1,020 to cover the filing fee is attached, 
authorized to charge any other fees that may be required to complete this filing, or 
Deposit Account No. 15-0461. Two duplicate copies of this sheet are attached. 



Respectfully ^bmitted^ 

SLA' 



The Commissioner is hereby 
to credit any overpayment, to 



DEPOSIT ACCOUNT USE 

AUTHORIZATION 
Please grant any extension 

necessary for entry; 
Charge any fee due to our 
Deposit Account No. 1 5-0461 




James A. Oliff 
Registration No. 27,075 

Thu Anh Dang 
Registration No. 4 1,544 



11/97 



SEMICONDUCTOR DEVICE AND 
ELECTRONIC DEVICE HAVING THE SAME 



BACKGROUND OF THE INVENTION 
1 . Field of Invention 
5 The present invention relates to a semiconductor 

devi ce . 

2 . Description of Related Art 

In recent years, semiconductor devices in which a 
flexible circuit substrate and a semiconductor chip are 

10 coupled to one another and sealed by resin are used. A 
method of lowering the power source impedance of such a 
semiconductor device and reducing electrical noise is 
described, for example, in Japanese Laid-open Patent 
Application HEI 5-82585 at column 9 and Figure 2 thereof. 

15 The conventional structure of the semiconductor device will 
be described below with reference to Fig. 9. 

A semiconductor chip 1 has a plurality of signal pads 
(signal electrodes) 4, power source pads (power source 
electrodes) 7 and grounding pads (grounding electrodes) 9 

20 provided on an active surface of the chip 1. These pads are 
treated with a bump forming process, A TAB tape 2 defines a 
device hole 5, and has a plurality of signal leads 3 
protruding into the device hole 5, and a power source common 
lead 6 and a grounding common lead 8 extending across the 

25 device hole S. The signal leads 3 are electrically, 

directly connected to predetermined ones of the signal pads 
4. Further, the power source common lead 6 is electrically, 
directly connected to all of the plurality of power source 



pads 7, and the grounding common lead 8 is also 
electrically, directly connected to all of the plurality of 
grounding pads 9. The leads 3, 6 and 8 and the pads 4, 7 
and 9 are electrically connected by a package connecting 
method using heat and pressure. 

However, in the above-descr i bed conventional 
semiconductor device, each of the power source common lead 
and the grounding common lead is narrower than the width of 
each of the bumps formed for the power source pads and the 
grounding pads, and therefore the power source impedance 
cannot be sufficiently reduced*. Furthermore, when these 
common leads are electrically connected to the corresponding 
pads by heat-and-pressure bonding, stress is generated by 
the heat and the pressure applied to the common leads. As a 
result, cracks are likely generated in the common leads, and 
the cracks may develop after the device is assembled in an 
electronic device and may eventually result in the snapping 
of the common leads. 

Also, when an electronic device is provided with the 
conventional semiconductor device, the power source 
impedance cannot be sufficiently lowered. As a result, the 
electronic device with high-frequency operation or with high 
current consumption is suffered from problems in which 
electrical noise cannot be improved. Moreover, since line- 
breaking problems are likely to occur in the power source 
line and the grounding line, it is difficult to secure 
long-term reliability. 

Also, in the above-described semiconductor device, the 
power source common lead 6 and the grounding common lead 8, 



that protrude into the device hole 5 of the TAB tape 2, are 
supported only by their own ends, respectively. As a 
result, the leads 6 and 8 slacken by their own weight, and 
therefore, positioning of the leads with respect to the 
power source pads 7 and the grounding pads 9 is difficult. 

SUMMARY OF THE INVENTION 
It is an object of the present invention to provide a 
semiconductor device which has a sufficiently low power 
source impedance, and eliminates line-snapping problems that 
may occur in a power source common lead and a grounding 
common lead. 

Furthermore; it is another object of the present 
invention to facilitate positioning of a power source common 
lead or a grounding common lead with respect to power source 
electrodes or grounding electrodes, respectively. 

It is also another object of the present invention to 
provide an electronic device that reduces electrical noise 
and assures a long-term reliability. 

To achieve the above-described objects, a semiconductor 
device of a first aspect of the present invention is formed; 
for example, from a semiconductor chip, a circuit substrate 
including a flexible insulation substrate and conductor 
patterns formed thereon, and sealing resin. The conductor 
patterns that protrude into an opening defined in the 
flexible insulation substrate are coupled to the 
semiconductor chip, and the coupling section is sealed by 
the sealing resin. It is preferred that at least one of the 
conductor patterns is farmed to extend across the opening 
and has a specified width wider than a pad for connecting to 



the semiconductor chip. 

In accordance with the invention thus structured, the 
conductor pattern that defines a common lead extending 
across the opening has a width wider than the pad for 
connecting to the semiconductor chip. As a consequence, the 
current carrying capacity is increased and the power source 
impedance is substantially lowered. 

In a semiconductor device of a second aspect of the 
present invention, the conductor pattern formed to extend 
across the opening preferably has a bent section at least 
one 1 ocat i on . 

In accordance with this embodiment, the bent section 
reduces the stress generated in the conductor pattern when 
it is electrically connected to'the corresponding pads so 
that generation of cracks in the conductor pattern can be 
prevented. Consequently, it is effective in preventing the 
line-snapping resulting from cracks which may grow after 
assembled in an electronic device. 

An electronic device of a third aspect of the present 
invention includes a semiconductor device as described 
above, and one of a display device, a printing device and a 
computer device which is driven by the semiconductor device. 

In accordance with the above-described invention, the 
power source impedance is substantially lowered and the 
electrical noise is improved because of the provision of a 
semiconductor device set forth in the first aspect. Also, 
the line-snapping of the power source line is eliminated anc 
a substantially long-term reliability is secured because of 
the provision of a semiconductor device set forth in the 



second aspect . 

A semiconductor device of a fourth aspect of the 
present invention is preferably formed from a semiconductor 
chip, a circuit substrate including a flexible insulation 
5 substrate and conductor patterns formed thereon, and sealing 
resin. The conductor patterns that protrude into an opening 
defined in the flexible insulation substrate are coupled to 
the semiconductor chip, and the coupling section is sealed 
by the sealing resin. It is preferred that at least one of 

10 the conductor patterns is formed to extend across the 
opening and has at least one or more connection branch, 
wherein the connection branch has a specified width narrower 
than a pad for connecting to the semiconductor chip. 

In accordance with the above-described invention, the 

15 connection branch branching out the conductor pattern and 

having a width narrower than the pad is used to electrically 
connect the pad to the conductor pattern. As a result, the 
width of the conductor pattern can be made wider without 
making the post-connection examination difficult, and 

20 therefore the power source impedance can be substantially 
1 owered . 

in a semiconductor device of a fifth aspect of the 
present invention, the conductor pattern formed to extend 
across the opening in the semiconductor device described 
25 above preferably has a specified width wider than the pad. 

As a result, the current carrying capacity of the conductor 
pattern is made larger and the power source impedance is 
substantial 1 y lowered. 

In a semiconductor device of a sixth aspect of the 



prevent invention, the conductor pattern formed to extend 
across the opening in the semiconductor device set forth 
above preferably has a bent section at least one location 
thereof. This results in the same effect obtained by the 
5 invention set forth in the second aspect. 

An electronic device of a seventh aspect of the present 
invention preferably includes a semiconductor device 
described above, and one of a display device, a printing 
device and a computer device which is driven based on the 

10 semiconductor device. In accordance with this invention, 

the power source impedance is substantially lowered and the 
electrical noise is improved without making the post- 
connection examination difficult as a result of the 
provision of a semiconductor device set forth in the fourth 

15 aspect. Also, the line-snapping of the power source line is 
eliminated and a substantially long-term reliability is 
secured because of the provision of a semiconductor device 
set forth in the fifth aspect. 

A semiconductor device of an eight aspect of the 

20 present invention is preferably formed from a semiconductor 
chip, a circuit substrate including a flexible insulation 
substrate and conductor patterns formed thereon, and sealing 
resin. The conductor patterns that protrude into an opening 
defined in the flexible insulation substrate are coupled to 

25 the semiconductor chip, and the coupling section is sealed 
by the sealing resin. It is preferred that at least one of 
a power source electrode and a grounding electrode of the 
semiconductor chip is larger than a signal electrode 
thereof - 
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In the invention thus structured, the power source 
electrode or the grounding electrode of the semiconductor 
chip, in which a larger current flows than in the signal 
electrode, is preferably made larger than the signal 
S electrode. As a result, the power source impedance is 

lowered and the electrical noise is improved. Also, the 
number of power source electrodes or grounding electrodes of 
a semiconductor chip can be reduced, with the result that 
further miniaturization and simplification of a 
10 semiconductor device are achieved. 

In the semiconductor device of a ninth aspect of the 
present invention, the conductor patterns that define common 
leads to be connected to the power source electrode or the 
grounding electrode are also preferably formed to extend 
across the opening of the flexible insulation substrate. 
The conductor patterns are formed to have a width wider than 
the power source electrode or the grounding electrode, and 
provided with connection branches having a width narrower 
than the electrode. Also, the connection branch may be 
20 connected to the flexible insulation substrate. 

An electronic device of a tenth aspect of the present 
invention preferably includes a semiconductor device set 
forth above, and one of a display device, a printing device 
and a computer device which is driven based on the 
25 semiconductor device. The electronic device of the present 
invention thus structured provides the same effects 
described above. 

A semiconductor device of an eleventh aspect of the 
present invention is preferably formed from a semiconductor 
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chip, a circuit substrate including a flexible insulation 
substrate and conductor patterns formed thereon, and sealing 
resin. The conductor patterns protrude into an opening 
defined in the flexible insulation substrate, and are 
coupled to the semiconductor chip. The coupling section is 
sealed by the sealing resin. It is preferred that at least 
one of the conductor patterns is formed to extend across the 
opening, and has at least one or more branch, wherein the 
branch has a tip section connected to the flexible 
insulation substrate. 

In accordance with the invention thus structured; since 
the tip sections of the branches are connected to the 
flexible insulation substrate, the branches act as support 
members to support the conductor patterns that define common 
leads and extend across the opening. Therefore, the common 
leads and the electrodes of the semiconductor chip are 
readily and securely aligned with one another. 

In a semiconductor device of a twelfth aspect of the 
present invention, the branches preferably define connection 
branches to be coupled to the semiconductor chip. in 
accordance with the invention thus structured, the common 
leads and the electrodes of the semiconductor chip are 
readily and correctly aligned with one another. Moreover, 
the width of the conductor pattern can be made wider without 
making the post-connection examination difficult, and thus 
the power source impedance is substantially lowered. 
Moreover, the conductor patterns extending across the 
opening may be provided with bent sections in a similar 
manner as the above-described invention, and the connection 



branch may preferably be formed to have a width narrower 
than the pad. 

An electronic device of a thirteenth aspect of the 
prgsent invention preferably includes a semiconductor device 
5 as described above, and one of a display device, a printing 
device and a computer device which is driven based on the 
semiconductor device. The invention thus structured provide 
effects similar to those described above. 

In a tape carrier package type semiconductor device of 

10 a fourteenth aspect of the present invention, the 

semiconductor device preferably includes conductor patterns 
for power source and grounding, each traversing a device 
hole and having at least one branched connection inner lead, 
wherein the connection inner lead has a specified width 

15 narrower than a pad for connection to a semiconductor chip. 

In accordance with the invention described above, the 
connection inner leads branched out from the conductor 
patterns are used for electrically connecting the pads 
provided on the semiconductor chip to the conductor 

20 patterns. As a result, the width of the conductor pattern 
can be made wider without making the post-connection 
examination difficult, and therefore the power source 
impedance can be substantially lowered. 

As the connection inner leads are connected to a tape 

25 that forms a tape carrier, the power source conductor 

pattern and the grounding conductor pattern are prevented 
from having a slack. Therefore, these conductor patterns 
can be readily and correctly positioned with respect to the 
electrodes of the semiconductor chip. Also, the power 



source conductor pattern and the grounding conductor pattern 
may be provided with at least one or more bent sections in 
order to prevent growth of cracks in the conductor patterns 
after being assembled in an electronic device, and to 
thereby prevent the patterns from snapping. 

An electronic device of a fifteenth aspect of the 
present invention preferably includes a semiconductor device 
as described above, and one of a display device, a printing 
device and a computer device which is driven based on the 
semiconductor device. The electronic device of the present 
invention thus structured provides the same effects 
described above. 

3RIEF DESCRIPTION OF THE DRAWTMftc ; 

Fig. 1 shows a perspective view of a main portion of a 
first preferred embodiment of the present invention. 

Fig. 2 shows a cross-sectional view taken along lines 2 
- 2 of Fig . 1 , 

Fig. 3 shows a perspective view of a main portion of a 
second preferred embodiment of the present invention. 

Figs. 4A-4C show bent sections in accordance with other 
preferred embodiments of the present invention. 

Fig. 5 shows a perspective view of a main portion of a 
semiconductor device in accordance with a third preforrGd 
embodiment of the present invention. 

Fig. 6 shows a cross-sectional view taken along lines 
6 - 6 of Fig . 5 . 

Fig. 7 shows a perspective view of a main portion of a 
semiconductor device in accordance with a fourth preferred 
embodiment of the present invention. 



Fig. 8 shows a perspective view of a main portion of a 
semiconductor device in accordance with a fifth preferred 
embodiment of the present invention. 

Fig. 9 shows a perspective view of a main portion of a 
conventional semi conductor device. 

Fig. 10 shows a perspective view of a tape carrier 
package type semiconductor device of a preferred embodiment 
of the invention. 

Fig, 11 shows an electronic device of a preferred 
embodiment of the invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Embodiments of the present invention will be described 
below with reference to the accompanying drawings. 

Fig. 1 is a perspective view of a main section of a 
semiconductor device in accordance with a first preferred 
embodiment of the present invention. A semiconductor chip i 
has an active surface on which a plurality of pads for 
signal (signal electrodes) 4, a plurality of pads for power 
source (power source electrodes) 7 and a plurality of pads 
for grounding {grounding electrodes) 9 are provided. T he 
signal pads 4 are formed along peripheral edges of the 
semiconductor chip 1. On the other hand, the power source 
pads 7 and the grounding pads 9 are disposed in lines 
respectively in a central area of the semiconductor chip 1. 

Groups of these pads are provided with bumps for 
electrical connection to conductor patterns which will be 
described below. A flexible insulation substrate 2 which 
defines a circuit substrate is provided with an opening 
section 5, and signal conductor patterns 3 protrude in the 



opening section 5. a power source conductor pattern 6 
defining a power source common lead and a grounding 
conductor pattern 8 defining a grounding common lead are 
provided across the opening section 5. The opening section 
5 5 is provided for connecting the pads 4, 7 and 9 disposed on 
the semiconductor chip 1 to the conductor patterns 3, 6 and 
8. Therefore, the opening section 5 may only require an 
area which is enough for disposing the pads 4, 7 and 9 
therein. Therefore; the size (area) of the opening section 

JG 5 may be either larger or smaller than the size of the 

semiconductor chip 1 (the area of the semiconductor chip 1). 

The power source conductor pattern 6 is provided with 
connection branches 601 , each of which is narrower than the 
bump provided on the power source pad 7. In a similar 

15 manner, the grounding conductor pattern 8 is also provided 

with connection branches 801, each of which is narrower than 
the grounding pad 9 in a shape of a bump. The signal 
conductor patterns 3 are electrically, directly connected to 
corresponding ones of the signal pads 4. Each of the 

20 connection branches 601 is formed to have a width narrower 
than the power source pad 7 in a shape of a bump. The 
connection branches 601 are electrically., directly connected 
to corresponding ones of the power source pads 7. In a 
similar manner, each of the connection branches 801 is also 

25 formed to have a width narrower than the grounding pad 9 in 
a shape of a bump. The connection branches 801 are 
electrically, directly connected to corresponding ones of 
the grounding pads 9. The connection is preferably 
performed by a package connection method using heat and 



pressure . 

Fig. 2 is a cross-sectional view taken along lines 
2 - 2 of Fig. 1. m Fig. 2, the same reference numerals 
used in Fig. 1 are used for the same elements. The active 
surface of the semiconductor chip 1, the signal conductor 
patterns 3, the power source conductor pattern 6 and the 
grounding conductor pattern 8 are sealed by a sealing member 
10 in the coupling section 12. 

It is clear from Fig. 1 that the power source conductor 
pattern 6 and the grounding conductor pattern 8 may be made 
wider than the power source pads 7 and the grounding pads 9, 
respectively, without having to completely cover these pads. 
Accordingly, the power source impedance is substantially 
lowered, electrical noise is improved and examination is 
readily performed after the electrical connection is 
compl eted . 

Fig. 3 is a perspective view of the structure of a main 
portion of a semiconductor device in accordance with a 
second preferred embodiment of the present invention. In 
Fig. 3, the same reference numerals used in Fig. 1 are used 
for the same elements. £ach of the power source conductor 
pattern 6 and the grounding conductor pattern 8 is provided 
with bent sections 11. The bent sections 11 may be provided 
at any appropriate locations. As shown in the figure, the 
bent sections 11 are provided within the opening section 5 
at locations within which the pads are disposed. In other 
words, the bent sections 11 are disposed at both ends of the 
conductor patterns within the opening section 5. 
Alternatively; the bent sections 11 may be provided at one 



end of the conductor pattern within the opening area 5, 
though the effects thereof are somewhat diminished. Also, 
the bent sections 11 may not necessarily be provided 
adjacent the edges of the opening section 5, but may be 
5 provided within the opening section 5 at any locations 

except areas at which the conductor pattern is connected to 
the pads. Also, the bent sections 11 may be provided at 
both ends of the conductor pattern as well as in an internal 
area of the opening section 5. 
.0 It is clear from Fig. 3 that, when the power source 

conductor pattern 6 and the grounding conductor pattern 8 
are electrically connected to the corresponding groups of 
the pads, stress generated in the conductor patterns by the 
heat and pressure is absorbed by the bent sections 11. As a 
L5 result, the generation of cracks in the conductor patterns 

is prevented. In other words, conductor patterns (for power 
source and grounding) formed to extend across a device hole 
are connectable, and in particular, they are connectable 
together with the pads in a package. 
20 Figs. 4A - 4C show other preferred embodiments of the 

bent section. Fig. 4A shows a bent section 12 in the form 
of the letter s, which can avoid stress concentration and 
generation of cracks better than the bent section 11 shown 
in Fig. 3. Fi9. 4B shows a bent section 14 in the form of a 
25 ring. When tensile stresses are generated in the bent 

section 14 in the left-to-right direction, the bent section 
14 deforms into an oval shape and absorbs the stresses. 
Fig. 4C shows a bent section 16 in the form of a 
semi-circle, which can absorb stresses and prevent the 
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snapping of the conductor patterns in a similar manner 
descr i bed above . 

The shape of the bent section is not limited to the 
embodiments described above. Also, a TAB tape that forms a 
tape carrier may be used for the flexible insulation 
subst rate 2 . 

Fig. 5 is a perspective view of a main portion of a 
semiconductor device in accordance with a third preferred 
embodiment of the present invention. Fig. 6 is a 
cross-sectional view taken along lines 6 - 6 of Fig. 5. As 
shown in these figures, the power source conductor pattern 6 
and the grounding conductor pattern 8 are positioned over 
the power source pads 7 and the grounding pads 9 as the 
semiconductor chip 1 is disposed in the opening section 5. 
Also, the power source conductor pattern S and the grounding 
conductor pattern 8 are formed to be wider than the power 
source pads 7 and the grounding pads 9, respect i vel y . 

As a result, the power source conductor pattern 6 and 
the grounding conductor pattern 8 have a greater current 
capacity, the power source impedance is substantially 
reduced and the electrical noise is improved. Further, 
since the conductor patterns 6 and 8 are wider than the pads 
7 and 9, respectively, they are readily aligned with one 
another, and therefore a greater tolerance is set against 
manuf acturi ng errors. 

Fig. 7 is a perspective view of a main portion of a 
semiconductor device in accordance with a fourth preferred 
embodiment of the present invention. In the semiconductor 
device in accordance with this embodiment, the power source 



conductor pattern 6 and the grounding conductor pattern 8 
are provided with connection branches 602 and 802, 
respectively. The branches 602 and 802 are formed to have a 
width narrower than the power source pads 7 and the 
5 grounding pads 9, respectively, and have a length that 

reaches upper sections of the flexible insulation substrate 
2 with their tip sections 602a and 802a being connected to 
the flexible insulation substrate 2. 

In the semiconductor device in accordance with the 

10 fourth preferred embodiment thus structured, the connection 
branches 602 and 802 connected to the flexible insulation 
substrate 2 function as support members for supporting the 
power source conductor pattern 6 and the grounding conductor 
pattern 8 that extend across the opening section 5. As a 

15 result, the conductor patterns 6 and 8 are prevented from 
slackening, and the positioning between the power source 
pads 7 and the connection branches 602 and the positioning 
between the grounding pads 9 and the connection branches 802 
are readily and precisely performed. Further, since the 

20 connection branches 602 and 802 extend as far as the 

flexible insulation substrate 2, the plural power source 
pads 7 and grounding pads 9 are not required to be linearly 
disposed. Accordingly, the degree of freedom in disposing 
the pads 7 and 9 is increased and therefore design of the 

25 semiconductor chip 1 is facilitated. In this embodiment, 
the connection branches are extended to points on the 
flexible insulation substrate 2 to support the power source 
conductor pattern and the grounding conductor pattern. 
However, the connection branches that are connected to the 
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pads are not necessarily used. For example, if the power 
source pads and the grounding pads are concentrated in one 
region and scarcely disposed in the other region, dummy 
patterns exclusively used for supporting purposes may be 
formed in the region where the pads are scarcely disposed. 
Preferably, the supporting members are disposed at equal 
interval s . 

Fig. 8 is a perspective view of a main portion of a 
semiconductor device in accordance with a fifth preferred 
embodiment of the present invention. In the semiconductor 
device of this embodiment, the- power source pads 7 defining 
power source electrodes of the semiconductor chip 1 and the 
grounding pads 9 defining grounding electrodes of the 
semiconductor chip 1 are formed to be larger than the signal 
pads 4 defining signal electrodes of the semiconductor chip 
1. Also, the power source conductor pattern 6 and the 
grounding conductor pattern 8 to be connected respectively 
to the power source pads 7 and the grounding pads 9 are 
formed to be wider than the signal conductor patterns 3. As 
a result, impedance of each of the power source pads 7 and 
the grounding pads 9 is Towered, and therefore the power 
source impedance is lowered and electrical noise is 
improved. 

In accordance with the above-described fifth preferred 
embodiment, both of the power source pads 7 and the 
grounding pads 9 are larger than the signal pads 4. 
However, in other embodiments, either the power source pads 
7 or the grounding pads 9 are larger than the signal pads 4, 



and the other may be made to have the same size as that of 
the signal pads 4. in another embodiment, the width of the 
power source conductor pattern 6 and the width of the 
grounding conductor pattern 8 are wider than the power 
source pads 7 and the grounding pads 9, respectively. In a 
further embodiment, the power source conductor pattern 6 and 
the grounding conductor pattern 8 are provided with 
connection branches to be connected to the power source pads 
7 and the grounding pads 9, respectively. Also, the tip 
sections of the connection branches may be connected to the 
flexible insulation substrate 2. 

In an embodiment, the power source conductor pattern 6 
and the grounding conductor pattern 8 are provided with 
branches 603 and 803, and the tips of the branches 603 and 
803 are connected to the flexible insulation substrate 2 } as 
shown by a two-dot-and-dash line in Fig. 8. By this 
structure, the power source conductor pattern 6 and the 
grounding conductor pattern 8 that are formed to extend 
across the opening section 5 are prevented from having a 
slack, the conductor patterns 6 and 8 are readily positioned 
with respect to the power source pads 7 and the grounding 
pads 9, respectively, and the bent sections 11 are prevented 
from stretching. 

A device, such as, for example, a display device, a 
printer device, a computer device or the like, is driven by 
a semiconductor device in accordance with any one of the 
first embodiment through the fifth embodiment of the present 
invention, and the display device, the printer device or the 
computer device is assembled in an electronic device. As a 



result, the power source impedance of the electronic device 
is substantially lowered, and the electrical noise is 
improved- Furthermore, the electronic device has a 
long-term reliability without having line-snapping problems 
5 in the power source line. 

As described above, in a semiconductor device in 
accordance with the present invention, a conductor pattern 
defining a common lead that is formed to extend across an 
opening section is formed to be wider than bumps for 

10 connecting the conductor pattern to a semiconductor chip. 

As a result, the current carrying capacity is increased, and 
the power source impedance is substantially lowered- 

Also, in a semiconductor device in accordance with the 
present invention, a power source conductor pattern or a 

15 grounding conductor pattern can be made relatively wide. As 
a consequence, it is effective to substantially lower the 
power source impedance. Furthermore, generation of cracks 
in the conductor patterns is prevented, and thus 
line-snapping troubles of the power source line do not occur 

20 after the semiconductor device is assembled in an electronic 
devi ce . 

Further, in a semiconductor device in accordance with 
the present invention, conductor patterns extending across 
an opening section are provided with connection branches 
25 whose tip sections are connected to a flexible insulation 
substrate. As a result, the conductor patterns are 
prevented from having a slack, and readily and correctly 
aligned with respect to electrodes of a semiconductor chip 
to be connected thereto. 



Also, an electronic device in accordance with the 
present invention is equipped with a semiconductor device 
that has a substantially low power source impedance. 
Accordingly, it is effective to improve electrical noise. 

5 Furthermore, since the electronic device is equipped with a 
semiconductor device having a power source line which does 
not have line-snapping problems, a substantially long-term 
reliability is secured. 

Fig. 10 shows a tape carrier package type semiconductor 

10 device of the invention having an opening section 5 as a 

device hole. Fig. 11 shows a personal computer device as an 
example of an electronic device of the invention. The 
invention can also be applied to another display device or a 
printing device and so on. 
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WHAT IS CLAIMED IS : 

1. A semiconductor device comprising: 

a semiconductor chip having pads formed thereon; 
a flexible insulation substrate with conductor 
5 patterns formed thereon; and 
a seal i ng res i n , 

wherein the conductor patterns protrude into an 
opening defined in the flexible insulation substrate and are 
coupled to the semiconductor chip in a coupling section, the 
10 coupling section being sealed by the sealing resin, and 

wherein at least one of the conductor patterns 
extends across the opening and has a width wider than a 
width of one of the pads of the semiconductor chip. 

2. The semiconductor device according to claim 1, 

15 wherein the conductor pattern extending across the opening 
has at least one bent section. 

3. An electronic device comprising the semiconductor 
device according to claim 1. 

4. A semiconductor device comprising; 

20 a semiconductor chip having pads formed thereon; 

a flexible insulation substrate with conductor 
patterns formed thereon; and 
a seal i ng resin, 

wherein the conductor patterns protrude into an 
25 opening defined in the flexible insulation substrate and are 
coupled to the semiconductor chip in a coupling section, the 
coupling section being sealed by the sealing resin, and 

wherein at least one of the conductor patterns 
extends across the opening and has at least one connection 
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branch, the connection branch having a width narrower than a 
width of one of the pads of the semiconductor chip. 

5. The semiconductor device according to claim 4, 
wherein the conductor pattern extending across the opening 

5 has a width wider than the width of one of the pads. 

6. The semiconductor device according to claim 4, 
wherein the conductor pattern extending across the opening 
has at least one bent section, 

7. An electronic device comprising the semiconductor 
10 device according to claim 4. 

8. A semiconductor device comprising: 

a semiconductor chip having a signal electrode, a 
power source electrode and a grounding electrode; 

a flexible insulation substrate with conductor 
15 patterns formed thereon; and 

a sealing resin, 

wherein the conductor patterns protrude into an 
opening defined in the flexible insulation substrate and are 
coupled to the semiconductor chip in a coupling section, the 
20 coupling section being sealed by the sealing resin, and 

wherein at least one of the power source electrode 
and the grounding electrode of the semiconductor chip is 
larger than the signal electrode. 

9. The semiconductor device according to claim 8, 
25 wherein one of the conductor patterns is connected to the 

power source electrode or the grounding electrode and 
extends across the opening and has a width wider than a 
width of the power source electrode or the grounding 
elect rode . 



10. The semiconductor device according to claim a, 
wherein the conductor pattern connecting to the power source 
electrode or the grounding electrode has at least one 
connection branch . 
5 11, The semiconductor device according to claim 10, 

wherein the connection branch has a width narrower than a 
width of the power source electrode or of the grounding 
el ect rode . 

12. The semiconductor device according to claim 10, 

10 wherein the connection branch has a tip section connected to 
the flexible insulation substrate, 

13. The semiconductor device according to claim 9, 
wherein the conductor pattern extending across the opening 
has at least one bent section. 

15 14. An electronic device comprising the semiconductor 

device according to claim 8. 

15. A semiconductor device comprising: 

a semiconductor chip having pads formed thereon; 
a flexible insulation substrate with conductor 
20 patterns formed thereon; and 

a sealing resin, 

wherein the conductor patterns protrude into an 
opening dgfined in the flexible insulation substrate and are 
coupled to the semiconductor chip in a coupling section, the 
25 coupling section bsing sealed by the sealing resin, and 

wherein at least one of the conductor patterns 
extends across the opening and has at least one branch, the 
branch having a tip section connected to the flexible 
insulation substrate. 



16. The semiconductor device according to claim 15, 
wherein the branch is connected to the semiconductor chip. 

17. The semiconductor device according to claim 15, 
wherein the conductor pattern extending across the opening 

5 has at least one bent section. 

18. The semiconductor device according to claim 15, 
wherein the branch has a width narrower than a width of one 
of the pads of the semiconductor chip. 

19. An electronic device comprising the semiconductor 
1Q device according to claim 15. 

20. A tape carrier package type semiconductor device 
compr i sing: 

a semiconductor chip having pads formed thereon; 
a tape carrying the semiconductor chip, the tape 
15 having a device hole] and 

conductor patterns for power source and grounding, 
each of the conductor patterns traversing the device hole 
and having at least one branched connection inner lead, the 
branched connection inner lead having a width narrower than 
2o a width of one of the pads of the semiconductor chip for 

connecting the conductor pattern to the semiconductor chip. 

21. The semiconductor device according to claim 20, 
wherein the branched connection inner lead has a tip section 
connected to the tape. 

25 22. The semiconductor device according to claim 20, 

wherein each of the conductor patterns for power source and 
grounding has at least one bent section. 

23, An electronic device comprising the semiconductor 
device according to claim 20. 



ABSTRACT OF THE DISCLOSURE 
A semiconductor chip defines an active surface on which 
a plurality of signal pads, a plurality of power source pads 
and a plurality of grounding pads are provided. A flexible 
5 insulation substrate defines an opening section by removing 
a section of the insulation member, and a power source 
conductor pattern and a grounding conductor pattern are 
formed to extend across the opening section. The power 
source conductor pattern and the grounding conductor pattern 
10 are provided with connection branches that are narrower than 
power source pads and grounding pads. 
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